LIGHT DIMMER 
& POWER-TOOL 


CONTROL 


Construction of 250-watt 
dimmer using bilateral 
switching diode. Can be 
built into light switch. 


OST readers will find the electronic control to be 
M described uscfnl either as a light dimmer capable 
of handling np to 250 watts of lighting power or as 
a controller for regulating the speed of :n clectrice motor. It 
ean be used to vary the speed of an electric drill or buffer. Tt 
can also be nsed to vary the heat of a small diving oven or 
other heat source; the temperatare of a soldering iron or gam 
to allow both fine and heavy work froin one iron; or the speed 
ofa kitchen mixer or blender 
Unlike some similar devices, this low-cost, 250-watt init 
is a Jull-wave proportional acc. controller that will give a 
smooth, coutinuonsly variable control of power from zero to 
tall load with a single tum of the control knob, ‘The device 


is built from standard parts and can be assembled in a few 


evenings work, 

It is built nto a conventional sight switch and will fit the 
same space, providing a direct replacement for the conven- 
tional wall switch. A donble box and a duplex outlet adapt 
the circuit for the control of power tools. 


How It Werks 


The key to the mnit’s operation is the relatively new semi- 
conductor device known as a “bilateral switehing diode.” 
This device has the unique ability to control large amounts 
of a.c. power but, unlike silicon controlled rectifiers or thyra- 
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By DONALD LANCASTER 


BRIGHTNESS 
CONTROL, (R3) 


Phofos showing the construdian ond assembly of the dimmer. 


ILeft! The completely 
essembled light dimmer 
uses a special cover thot 
is screwed into a stand- 
ard wall-switch housing. 
(Center) Modified cover- 
piote for the dimmer unit. 
(Right) Appearance of the 
completely instalied unit. 
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Fi@. 1. When opplied vollage 14 fess than V.., 1.,1 IAI, the 
diode draws liitln cursent, circuit i¢ “‘oft.” AY highar volt 
ages IB) ¢ivalonche conduction ceuses diode to conduc! heov- 
ily. Current is now limited only by flood (C). Diode continues 
1o conduct os long as current is af leOst bi... At lower cur- 
tents, dlode is refurncd to ''oft'' stato. Thr oparation of 
the device at reverse voltage polarities is exactly the some. 


truns. decs i€ equally wel ii cither current direction. This 
hows switehiie diode is siritar to two silicon controlled rectt 
fiers that have been connected in parallel aml tn apposite 
Uinsetinnas. 

There we two wavs of thrning an SCR onthe common 
one o€ prlsing the gute aid the less huniliie macthed ol ex- 
ceedine the Carved brenkaver volliuze aad avahiehene tlic 
SCR into conduction Eilher method achieves dis same re- 
suis, the SCR thrnis on sel staves an aieil the anode current 
reverses direction or is lieicd aff. 3ut this onde works iu one 
currcut clirection. A sector) SCR is nceded Jor bilatera] ava- 
lanvhe upenttion. “Plus is what the biluteral switeduinge diode 
dloes, Actually, dis device ts less cuniptinued than dhe tyu- 
SC Raombination wed cousishs al a single By e-liwer p-a-p-n-p 
strict re. 

Fiv. ) shows the volt-ampere C1) characteristics nf a 
Bilatera)] switch diode anid dehuils diode operation. B:s- 
ically, we lise a device that is in sis “nf€ state uuti) a ligh- 
voltinve prise (in eacess of the diode’s ¥ouc.c) avaliunehes the 
cdigile inte conduetion, ar Ton.” The dine stuys “on” until the 
cirewiy cureent hecaanes near: zera anel ther returus tu the 
“ork sti. Current reversals overs ae, zero will alwass retin 
thie clicale to dhe “oll” stale. Since the circuit is “off” during the 
presence af the ligh-voltiage pulse. very fittle pulse power 
is reeptiredl to triguer thie diode, This bich voltae pulse can 
be inteaduced by adding a trivusforrner seconduey in series 
with the diode add the lowe. Wiis tricistoraier mest Gave a 
vers low Gl-evcte acc iapedance. A fauletirsraitio trans: 
former weld alaw a lew voltage pulse to be stepped up ty 
high cnough voltage value to trizwer the bilateral switching 
cliuedle. 

Be conlrolfingg the puint in cach awe hué evcle when thes 
pulse ocenss, loacl porver tnaw he varied From zere to Lill 
power. This is detailed in the wavefornis that ave illustritect 
in Fig, 2. 

A caritlile timer ts nerdeal ta deterruine whe in encle cvele 
the higlivoltiwe pulse wel diode “turn-on”? is to he prndirceed, 
A simple saw tooth generatar cousisting of an AC cirenil 
sluuited by at low-sollage bilateral switching tinde ix usec. 
A resistor, Ro charves up a ctpaciter, Cy until the valtage 
across G oexeveds Vou of the diede, The cdicele tiers 
“om” discharging Co Tf a high-voltage step-um transformer 
primacy is in the discharge path, Ineh voitage spikes will he 
genenited. Viewing will vary the delay andl, nltirnately, the: 
wnount ul power couchbus the lack Burtber, if die iC cir 
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cuit is itself sminted liv the nies bilateral switebing ciode 
IBSD), the entin® operation is lockeel (synced) ta tlie ac. 
Hine. This tusures that each deliv cane will stirt exactly as the 
we. impue swings through zero and that the deli will acer 
aller every ue, zem, Lixcept lor a capacitor filter to clininate 
wy rf neise from the bigh-voltage spike wud the Cast trmi-on 
of the maiu cliode, this is 1 there is tr the dinnnec-controller 
cia-uit which is to be described below. 


Priactiow! Ciceail 


With this clesign plu the actual cirevit of the unit in 
Pig, 3s siniple. Phe ac. power (Corticeed eu puge $1) 
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Fig. 2. An RC network and a low-power bilateral swilching 
diode con be used to generale o spike of vollage thol con be 
sfopped up by a transformer and used to turn on a ina@in switch- 
ing digdo. With the network odjusted to produce spikes very 
early in each oltemation (A), maximum load curcent flows. 
When spikes occur in tho mlidele of the alternations (Bi, nor- 
mal load valiage exists only holf the time, so only half the 
pownr caches the lood. With tho circuit set fo trigger very 
laic in the alternations (C), very tithe power reaches load, 


Fig, 3. Cirevit of dimmer. D1 @etesmines the load eurrent. 
D2 and &C network Produce pulses that ocl to trigger D1. 
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Light Dimmer 
i Crnet tattered Forres penzic 173 


to the keel travels thomas a htel-power 
KS cued Un: “s@snlins” af die anh 
Ircaistonerr, £1. a sinall S030 eoreid:l 
Ircstavnty, 

Fhe tie cusists of CS. 92. anil the 
parallel vancbsucinn of AZ vinl R35. The 
law-valtuye pulxex eneratedl tn D2 alis- 
ehupging Cob nie Guaplee ta the “pri 
my oP FL, Alter thas SOs 0 stepacp, 
they Ipoie ax Wher SH. tes 400-5 74 Lisds- 
veltaze spikes guied to triveer JI. a 
parakel couhinatinn of 2 wid 13 gives 
amuch more lose bredituess control 
action sin provides an auifastisent ds 
the aamgunt af “all tine. Hesistar RE 
nal eapacitan C2 eonaprise a alow pis 
saul golaeseRlifling ostaenis, Thas phase 
shit adds beicditusss cocrol Tinearily 
socsr ceacexduonsaaee Deicdalueas. Claptacitar Cl 
os her rl. liter erened Elter ard econ 
plelis the comereller vince, 

Paris size by oumewlid ccibsccd 0 all the 
cvduastaencansigs apes Her Dose treseessend ee Ene 0% 
culiies iireles gg] Stuue inside a ecumved- 
Hired wallernovibed diebt svecitelr ser the 
sales! uxiilwlile burt should be ased ty 
carbs fashiedy 

FUL, ther Turk ak the cireuit, is it 
Venusifeon VRS20-0 “Biswiteh.” dt is 
moriliy milked att 3 anus at roam tem 
perature and has au paw. ratin of 200 
volly Shien heat sinking is cot oncilerl 
ths iret enrrent must he linsited ¢o 
lexs than 2 WUpeves lo preset overdical- 
nx of the uct. This ts tke resi fat spe- 
alving a Dac weaiwis bed. 92 
is a standard Texas bistricuents 30-volt 
silicon {asever dinde. the TIS, available 
ut jobh ers. 

TLeonsists ol @2 tans of 222 come 
ehsd wirtouet wire weed on a sonall 
powdered iron ere and Gapped ae dwa 
tris, Thx core is a vere low-cost ile 
anibise: Melors: slork from. Actially, ane 
small toreidil eons az snilalile material 
wilt work as well in this application. 

Reogiuse of Char licnitadl spine, #23 ist 
miinative pot widh ils clement baile tu. 
sile he oeanteal krole aad as ¢hes 
ravine” on the outside of the controller 
GHSa: 

Te lensing, Tur she controller is the 
bods of a feetee 10 mig “honest 
inz ewitel. Vhe switch selected) amuse 
be of che type with the eeyminals oat the 
Sde of the ewe and wath a <mple 
riveled-o% wonting Plate tLat oners 
the entire Front of the Hakelite case. Ane 
ather Ivbe swileh snieht not Gime apart 
gx custly ane) rotbale? reepertre ore Lravical 
riche silo, 

Towa pints biive te dae modified SJ iid 
the Gliwk outlet cover pliute Start with 
St. Drill nit the 0 cv ekets hide the 
Bakelite Trily to the Trent plate, Hanove 
anid clistuird (he evelets, the dnait plite, 
wel all vein, parts. Tlais Toaees die 
case, Wyn sea ternyinals. send) bawes Elise 
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spasers. bile ne dail put any beesses, 
spacers, or Drotedsious josie the switch 
body. the «vatevial 3s fairly seft and 


eusily removed. Make a new [ront place’ 


frit 1216" suft alaninum. The lip bent 
down the one side alls strenath to this 
part and shouhl he dish with the switch 
hady. See phos, 

The brithtaess certecl 13. i Kent 
mormted eats he [rout Plate. =4 seen 
kil is ghied et dug ol the ortudsial In! 
iearease Che Erip ping nec ad boy iistilale 
the oporatar Mra thas lot center shatt of 
RBA SH neh alneseber Aralesb blak 
Kuile ils rides. 

The disaisetntiled viacct sduoseay ja thas 
ploite Wystrates the vorstraction tecn 
necpie used. Wvre are teen javers ol 
pnts. Shot with elo batten layer snd he 
se forse spasdiotti oo all loads. Begin 
with C2 aud dt). Neat hth: haan) vs jal 
A Tem Petal Ca eer wodko~ a (uals 
int Trot wh C2. Dial: 290 ts cent Cialiwsnl 
by D2. Wirt: follaws the st heatalic dis | 
arin of Fin, a. Phe tap Liver evumast. of 
Ch. RZ. cad C8, added in that onder. 
folkaved fry the fiir? ince connections 
niaale: day $3, 

Ie is in Meas) ides tu test operation: it 
this peing, [the cirenit is properly 
witel. they First '§ titn of the pot shestd 
leuve the Tana teach out comelneeis. This 
is the contral “dead space.” From this] 
poing, chee contrel shutild pancitk: smooth, 
linear eperadan Tram proactivalls: cers 
Hiceli¢ to Jul) Drives The aiid af 
dead space is deleriuned bs AZ. Th in 
Cre.ee it, anise (te tcl at H2: te loaverr | 
it vedace te sade. Thay euagaasies for 
hizdh- ae bawling voltage weit fe the 
ape of lol, Connerly. les dead space | 
is wanlec) ince Dawer-tend control than mn 
adinuuer, Five iene of available Inad 
pacer woot lor user an clendicn alee] 
laste it will ecanese: ann sobon ters coma csees Clone 
tea létsht dmally thal fs supposedt ec bee ull. | 
This ts ease oF oo nicl: decal Space in 
one ase ned toe Miele in Wie other. 

Conmlete the assenohh with 4-40 
seresys Ginh rigs whate the evelets sed 
Li be in SL, Phe enverplate, as niddiliow 
is then rnpeiiled with es own harceare. 

This cantralter will anh: work on GO- 
cvele at... TO te 123 volts. The [oad 
moist he lad dy less then 2.30 watts and 
prederibly hela 900 watts during any 
fone-teriy operating, Ceaerally, au acc. 
IPPhaue meta wie brtshes call work j 
while ay a, motor tethaue brushes! 
worteand oak be damaged. Auv at} 
the motor latds shoul lie less than! 
bop. as oy livher ralicns wuookl draw 
Is wonmels a urvens, 

The cirenit pia be atserl ce verre! 6G 
WHOIS BS replied PL Ne tle cannast 
eduaheast TAS-SO-GS if the cew DD) is 
Delted da dunt sitk. With is arrit. 
heoavever, Wane tdrenit. will no Iouder (8 
titra the sy ited ophiles For LON cut 
PE RD. mete less) cantrol, 2b sheild 
he the TBS-20.48 cchich reqoires 4 
mitch Jaren Ted xen, a 
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Every AEC-77 system is tested under 
actual operational load with 4 fouled 
and 4 operating spark plugs at —20°C 
and st 105°C to insure roliability in 
usage under the most adverse operat- 
ing conditions. 

Foury SFE22 Ye vers 14,000 vets fr fhe Pluex 
at engine Ce@enk US YRuirs! Buc velts cl 


ocher ignitiens Ruaednteds inslint sla-ting 
in sny lype aculher 


NEG-77 Aulivnry 96,900 eels az 2.c0q rpri, as 
azainst 18,0707 shite of other iznitions. 


AFL 77 itelivien $0 O08 volts beyend 6.02% ra-a, 
Js ahainst 2,@N% «Cl Ol Uther igtiliuns 


AEC-77s Canstint high volake output £liarartees 
morc Compleye comouetion io redeasi: suid engine 
ower. increases faa miluake by 15%... 
Cups plugs and Dolnta clean aeyoud 5@,n0% milcs 
angini:s tun smogthey .. tires fouled plugs 
|... Increases top spendé . _eligiinates 4 ou! of 
J tune-ups, .and it's Ruaranteed fas 3 dull Years. 


j Complelety watectirgad ane shotkawef ... AEC.57 
wz) aay tw acselt ¢ IZ OM entes nsaye Ubscatd 
| eS aod mmdcleeawe tacvees! 


Werkt Ehaepicn Race Driver Pall Gl) states, 
~REC-7? will imB.OVe 9 Coes 
Perferwince 208 ecenomy.” 


Celafce casy to Iollow Am 
Stroctwes wtgke ists) whoa 
Qizse ara siege by arene 
is 26 Inrutet- NO spern 
fyols ur Krew ECAe reQiered, ® 


2,240,000 miles el testing. § Gece 
years of sales, wth quality ‘ 
cemmneaie Such @¢ General tvetcis Brice 15 
anger: transistar (l¥a0 2N10564), Mete-cla 5¢ 
walt rence dedeq pe IN28368). Fieve witheut 
a dcubl the r@linuitily vf evury AEC-7?. 


Regaraless af pric®, AEC-77, fealurc tor deature 
at $49.95 postpaid, oannot be doplicated ar 
matched by any other e¥elem, Qrder now and 
Save $10.00 by veimg thé ettached ceupon, or 
see youl Ipcal deolar, 


COMPLETE FACTORY WIRED SYSTEMS! 
(Regularly $49.95) 
AEC 77 with (400:1) tgnitien Coil 
6/12 volt systems $39.95 
AEC 77 fer posi ve Grove Sritich Sars 
O/12 vor $3095 


WEED SOILS & BALLAST QUSASTORS ONLY? 
Trantiater 79 (460.0) ignition Cell 0/12 Veit 511-95 
Baitast Mecistos variable dle 9250 war F 1.55 


COMPLETE DO IT YOURSELF KIT! 
Nekolve Graund only $92.95 
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iF AUTOMOTIVE ELECTRONICS CO. | 
1 387 PARK AVE, SO. NEW YORK. NY. $0016 | 


AUURESS = | 
City . ZONE STATE ‘ f 
1 AEC-27 ter Negsliva ground fil24 .... $3.45] 


[PT AEC-27 For Aasil ve ground 6/12 v. S28.954 
LJ Rit $92.95 ( e00:1 Cul $11.95 (7 Ballast £1.95 
(2 FRE BROCHURE OW AED 77 S¥SFtAS. rez | 
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